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(54) Wireless control of temperature 

(57) Atemperature control apparatus 
for a heating or cooling apparatus with a 
temperature sensor 1 5, a computer2 
producing a control signal in response 
to temperature during an operation 
period and thereafter entering a halt 
period, a transmitter 21 for sending the 
control signal to the heating or cooling 
apparatus and a timer 23 for controlling 
the computer. The timer 23 is activated 
by commencement of the operation 
period to reactivate the computer after a 
predetermined time. A desired 
temperature is set at 1 1 . The CPU 3 
produces a ramp voltage by circuit 17 for 
comparison with the measured 
temperature; a higher low signal is sent 
from 19 to CPU 3 according to whether 
the instant temperature is above or 
below the ramp level. 
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The drawings originally filed were informal and the print here reproduced is taken from a later filed fonnal copy. 
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SPECIFICATION 

Wireless remote control apparatus and method of 
operating 

5 

The present invention relates to a temperature con- 
trol apparatus for a heating and/or cooling 5 appara- 
tus, in particular, to a wireless remote control 
apparatus using a battery as a power supply, and its 

10 operating method. 

Wireless type remote control apparatus are now 
used for controlling apparatus such as air 1 0 con- 
ditioners. Conventionally this control apparatus uses 
a battery as a power source. Since it is troublesome 

15 to frequently change batteries, small power con- 
sumption is required of this type of control appar- 
atus. 

One known apparatus of this type includes a tem- 
perature sensing circuit for detecting thetem- 

20 perature in a room, a comparing circuit comparing 
the detected temperature with a desired temperature 
and producing a signal, a transmitting circuit sen- 
ding the signal to the apparatus to be controlled, 
such as an air conditioner, and a timer, the timer en- 

25 ablesthe remote control apparatus to detect the tem- 
perature and to send a regularsignal intermittently. 
This apparatus has relatively low powerconsump- 
tion, but further reduction in consumption is desir- 
able. Because the timer is operated irrespective of 

30 operation of the circuits described above, it takes lon- 
gerthan necessary to completely carry out thecircuit 
operations. In other words, in spite of completion of 
the 30 operations, the circuits are still supplied with 
useless power by the timer. 

35 It is an object of the present invention to provide an 
improved wireless type remote control apparatus 
achieving small power consumption. 

It is another object of the invention to provide a un- 
ique operating method of a wireless type remote 

40 control apparatus. 

According to one aspect of the present invention 
there is provided a wireless type control apparatus 
for controlling a heating or cooling apparatus com- 
prising: 

45 temperature sensing means for producing a signal 
indicating the temperature; 

computer means having a CPU, for receiving said 
temperature signal and producing a control signal in 
response thereto during an operation period and 
50 thereafter entering a halt period; 

transmitting means for transmitting said control 
signal to said heating or cooling apparatus; and 

timer means for controlling the operation and halt 
state of the CPU, said timer being activated by the 
55 commencement of said operation period and reac- 
tivatingsaid computer means after passage of a pre- 
determined time. 

According to a second aspect of the present inven- 
tion there is provided a method of operation of a 
60 wireless type control apparatus including a tem- 
perature sensing means, a microcomputer having a 
CPU, a transmitting means, and timer means, having 
a C-R timer comprising the steps of: 
sensing a temperature and producing from the 
65 temperature sensing means a temperature signal 



corresponding to the sensed temperature; 

producing a control signal from the CPU in re- 
sponse to said temperature signal 
transmitting the control signal from the trans- 
70 mitting means to an apparatus to be controlled in re- 
sponse to a transmit command from said CPU; 

producing a given signal from the CPU whenthe 
second or the third step is completed; 
charging the C-R timer in response to the given 
75 signal; 

producing a signal from the CPU and causing the 
CPU to enter the halt state when a voltage of the C-R 
timer has reached a prescribed potential; 

discharging the voltage of the C-R timer; and 
80 shifting from the halt state of the CPU to the oper- 
ation state when the discharged voltage of the C-R 
timerhas fallen to a predetermined potential. 

For a better understanding of the present invention 
reference will now be made, by way of example, to 
85 the accompanying drawings, in which: 

Figure 7 shows a block diagram of an embodiment 
of a wireless remote control apparatus according to 
the present invention used for an air conditioner; 

Figure 2 shows a circuit diagram of a timercircuit 
90 of Figure 1 ; and 

Figure 3A, 35 a ndSC show time charts showing re- 
spectively the voltage at point A in the circu it dia- 
gram of Figure 2, the output of the CPU output port 38 
and the operation and halt period of the CPU. 
95 An embodiment of the present invention will now 
be described in more detail with reference to the ac- 
companying drawings. 

Referring to Figure 1 , the wireless remote control 
apparatus includes a battery 1 as a power source, a 
100 microcomputer 2 composed of CPU 3, ROM 5 and 

RAM 7, a re-set circuit 9 for providing a re-set signal to 
a re-set terminal of the CPU priorto the commence- 
ment of operation of the microcomputer 2, and an 
operation circuit 1 1 for presetting a desired tem- 
1 05 perature in a room. The operation circuit 1 1 is prov- 
ided with an on and off s^ch folT controlling the con- 
ditioner. Atemperatu re sensing circuit 13includesa 
temperature sensor 1 5 for sensing the temperature 
in the room and producing a first temperature signal 
110 (an analog value corresponding to the sensed tem- 
perature), a comparison signal producing circuit 1 7 
for producing a second signal in response to an 
output of the CPU, and an A-D converter circuit 19 
which also compares the first signal with the second 
1 1 5 signal to produce a third signal (a digital signal). A 
transmitter 21 sends from the CPU to the apparatus 
to be controlled a control signal, modulated with 
I ! g ht o r so u n d waves , i n acco rda nee with th e t h i rd 
signaL 

1 20 Operation of the above-described circuits will be 
described hereinafter. The CPU sends its output 
sequentially to the comparison signal producing cir- 
cuit 17, and causes it to produce the second signaMa 
progressive step function voltage). The second 

125 signal and the first signal, corresponding to the det- 
ected temperature fed from the temperature sensor 
1 5, are compared in the A-D converter and compara- 
tor circuit 19. As a result, circuit 1 9 produces the third 
signal. When the output (the third signal) of the A-D 

1 30 converter 1 9 changes from L (a low level potential) to 
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H (a high level potential) or from H to L the CPU det- 
ects the temperature at that time on the basis of the 
output from the CPU to the comparison signal prod- 
ucing circuit 1 7. then, the CPU converts to the control 
5 signal eitherthe detected temperature itself or, for 
example the difference between the detected tem- 
perature and a desired temperature, and sends the 
control signal to the transmitter 21 . The transmitter 
21 received the control signal from the CPU, and 

1 0 sends it modulated with either light or sound waves 
to a receiver in the air conditioner (not shown). Oper- 
ations of the air conditioner are then carried out ac- 
cording to the control signal. A construction of a 
timer circuit 23 and the CPU which are usable in the 

1 5 embodiment of the present invention will now be de- 
scribed. 

The wireless type remote control apparatus further 
includes timer circuit 23, such as e.g., a C-R timer, for 
determining the halt period of time of the CPU, which 

20 is controlled by a fourth signal (a high level potential) 
fed from the CPU. The CPU produces a fifth signal (a 
low level potential) and enters the halt state by itself 
whenthetlmercircuit23ischargedup. 

Rgure 2 shows a circuit diagram of a C-R timer as 

25 an example of a suitable timer circuit and CPU. A 
switch 26 inthe operation circuit 11 is the on and off 
switch. One end 26a of the switch 26 is connected to 
an outputport28 of the CPU, while the other end 26b 
is connected to an output port 30 of the CPU through 

30 a backward connected diode D1,and is connected to 
an operation - halt port 32 through a backward con- 
nected diode Da- A power supply voltage Vdd is con- 
nected to the emitter of a NPN transistor Tr through a 
resistor R2 to a contact a of a switch 36 for selecting a 

35 temperature sensing mode. 

The base of transistor Tr is connected to an output 
port 38 of the CPU, and the emitter is grounded 
through the C-R timer 23. The C-R timer 23 is formed 
with a parallel connected circuit of a resistor Rt and a 

40 capacitor C. A connecting point A between the emit- 
ter of the transistor Tr and the C-R timer 23 is connec- 
ted to the operation-halt port 32 through a contact b 
of switch 36 and a resistor R3. The switch 36 enables 
the user to select the temperature sensing position 

45 (the remote control apparatus side or the apparatus 
side to be controlled). 

NAAhen switch 36 is at the contact a, temperature 
sensing is carried out at the apparatus side to be con- 
trolled. The CPU operates only when the on and off 

50 switch 26 is operated and then shifts to the halt state 
after sending a signal (on oroff signal) once. 

When the switch 36 is at the contact b, temperature 
sensing is executed at the remote control 35 appara- 
tus side. A detailed operation will be described as 

55 follows. 

When on and off switch 26 is closed, an L output (a 
low level potential) of the output port 28 is applied to 
the operation-halt port 32 through the diode D2. The 
CPU 3 responds to the change from H (a high level 

60 potential) to L of the operation halt port 32 and begins 
operation . When the CPU starts operation, the com- 
parison signal producing circuit 17 and the A-D con- 
verter 19 operate and the first signal (the sensed tem- 
perature) produced by the sensor 1 5 is converted to 

65 the third signal (a digital signal) and applied to CPU 3. 




2 



At this time, if a transmit command is in the CPU, this 
command is cam'ed out by the transmitter 21 . The 
conditions producing the transmit command are as 
follows: 

70 1 ) When the difference between the latest tem- 
perature and the prior temperature is greater than a 
prescribed constant value; 

2) When a predetermined period of time passes 
after the prior temperature data has been transmit- 

75 ted; or 

3) When the on and off switch is operated. 
Then, once one temperature detecting cycle is 

completed, the CPU outputs the fourth signal (a high 
level potential) from the output port 38 (tImeTi as 

80 shown in Figure 3B). The fourth signal is sent to the 
base of transistor Tr, transistor Tr is turned on, and 
power is supplied to C-R timer 23. A charge therefore 
builds up on the capacitor C of the C-R timer 23, and 
the voltage at the emitterof transistor tr (point A in 

85 Rgure 2) gradually rises. After the voltage of the cap- 
acitor C has reached a sufficient charged level, (point 
Ai, in Figure 3A),CPU 3 produces the fifth signal (a 
low level potential at time T2 in Figure 38) and enters 
the halt state at time R3 in Figure 3C. At the same 

90 time, since the frfth signal is sent to the base of trans- 
istorTr, transistorTr is turned off, and the C-R timer 
23 discharges. In other words, the accumulated 
charge in the capacitor C flows to earth through the 
resistance Rt, and the voltage potential of the point A 

95 shown in Figure 2 gradually falls (from point Ai in 
Figure 3A). At this time, the CPU stays in the halt 
state, then, when the voltage potential of point Afalls 
from point Ai to point A2 (as shown in Figure 3A), at 
which the voltage potential has fallen to a standard 

100 voltage Vi used by the CPU to distinguish H (high 
level potential) and L (a low level potential), the CPU 
again begins operation at time T4 in Figure 3C. There- 
fore, the CPU goes through repeated above- 
described duty cycles. 

1 05 As described above, according to the embodiment 
of the present invention, the CPU is operated only for 
the period of time of approximately 500 micro- 
seconds necessary for detecting the temperature, 
and after that the CPU stays in its halt state for a pred- 

110 etermined period of time such as e.g. 3 minutes by 
means of the C-R timer. As a result, the power con- 
sumption of the control apparatus including the CPU 
by the above-described construction and its operat- 
ing method is low, so that battery life which was for- 

115 meriy only some tens of days is extended to some 
months or a year or longer. Thus, excellent energy 
saving is obtained. The extended battery life avoids 
troublesome battery replacements, providing con- 
venience in use. Additionally, It is possible to reduce 

1 20 the battery size and numbers in the wireless type re- 
mote control apparatus, and to make the apparatus 
more compact. 

Various modifications will become apparentfor 
those skilled in the art having the benefit of the tea- 

125 chingsof the present disclosure without departing 
from the scope thereof. Thereafter, the daims should 
be constructed to include such modification. 
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CLAIMS 

1 . A wireless type control apparatus for con- 
trolling a heating or cooling apparatus comprising: 

5 temperature sensing means for producing a signal 
indicating the temperature; 

computer means having a CPU, for receiving said 
temperature signal and producing a control signal in 
response thereto during an operation period and 
10 thereafter entering a halt period; 

transmitting means for transmitting said control 
signal to said heating or cooling apparatus; and 

timermeansforcontrollingtheoperationand halt 
state oftheCPU, said timer being activated bythe 
1 5 commencement of said operation period and reac- 
tivating said computer means after passage of a pre- 
determined time. 

2. A wireless type control apparatus according to 
claim 1 , wherein said temperature sensing means in- 

20 eludes a comparison signal producing circuit which 
produces a comparison signal in response to an 
output of the CPU and means for comparing said 
comparison signal with said temperaturesignal. 

3. A wireless type control apparatus according to 
25 claim 2 in which said comparing means include an 

A-D converter, 

4. A wireless type control apparatus according to 
claim 1, wherein said timer means includes a C-R 
timer, which begins to charge when said timer 

30 means receives a signal from the CPU, and said CPU 
produces a signal and enters said halt state itself 
when the C-R timer has reached a prescribed charged 
level, and which beging to discharge when said timer 
means receives a signal from the CPU, and said CPU 

35 again begins operation when the voltage potential of 
the C-Rtimerhasfallen to a prescribed level. 

5. A method of operation of a wireless type con- 
trol apparatus including a temperature sensing 
means, a microcomputer having a CPU, a trans- 

40 mitting means, and a timer means, having a C-R 
timer comprising the steps of: 

sensing a temperature and producing from the 
temperature sensing means a temperature signal 
corresponding to the sensed temperature; 
45 producing a control signal from the CPU in re- 
sponse to said temperature signal; 

transmitting the control signal from the trans- 
mitting means to an apparatus to be controlled in re- 
sponse to a transmit command from said CPU ; 
50 producing a given signal from the CPU when the • 
second or the third step is completed; 

charging the C-R timer in response to the given 
signal; 

producing a signal from the CPU and causing the 
55 CPU to enter the halt state when a voltage of the C-R 
timer has reached a prescribed potential; 
discharging the voltage of the C-R timer; and 
shifting from the halt state of theCPU to the oper- 
ation state when the discharged voltage of the C-R 
60 timer has fallen to a predetermined potential. 

6. Amethod as in claim 5, further including the 
step of producing a comparison signal when the tem- 
perature sensing means receives an output from the 
CPU. 

65 7. A method as in claim 6, further including the 
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Step of comparing the temperature signal with the 
comparison signal. 

8. Awlrelesstypecontrol apparatus substantially 
as hereinbefore described with reference to the ac- 

70 companying drawings. 

9. A method of operation of a wirel ess type con- 
trol apparatus substantially as hereinbefore descri- 
bed with reference to the accompanying drawings. 
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